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HOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCS OJHMM W3 OIOPHBIX KypCOB OCHOBHOTO O0OIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IHKJIOB, €€ OCBOCHHE HEOOXOaUMO sl
MIPOAODKEHUsI 00pa30BaHUs U B MMOBCETHEBHON XU3HU. Pa3BuTHE y 00yUaronmxcs
HAYYHBIX TIPEJCTABICHUNA O TMPOUCXOKICHHH W CYIIHOCTH anredpandecKux
abcTpakimii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOM SBJIIEHUM U MPOIIECCOB
B MpUpOAEC U OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOIUMBIX JJIsl afanTaliid B COBPEMEHHOM ITU(POBOM
oOmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHMBaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBUSI W BBIBOJIBI,
dopmynupoBath yTBepKAcHUS. OCBOCHUE Kypca anreOpbl 00ecieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCsi: OHHM HCIONB3YIOT JeAYKTUBHBIE |
VMHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe W KOHKPETH3alni0, a0CTparupoBaHue M
aHamoruto.  OOydeHume  anreOpe  mpenmoyiaraeT  3HAYMTEIBHBIA  00BEM
CaMOCTOSITEJIbHOM ~ J1€ATENbHOCTH OOYy4YaloIIUXCs, MOITOMY CaMOCTOSITEIBHOE
peleHue 3a1a4 ABJISeTCs peanu3alueil JesTeIbHOCTHOrO MPUHIUIA 00ydeHUsL.

B crpykrype mnporpammbl ydueOHOro Kypca «Anredpa» Ijasi OCHOBHOTO
o0miero oOpa3oBaHHUs OCHOBHOE MECTO 3aHMMAIOT COZEpPKAaTeIbHO-METOIUUECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THUX coAepKaTeIbHO-METOIUYECKUX
JMHUNA pa3BUBAaeTCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUs Kypca, B3aUMOJCIHCTBYS €
ApPyTUMHU €ro JHUHUAMU. B Xoje wu3ydeHus ydeOHOro Kypca OO0ydaromiuMcs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B cBsi3u ¢ aTuM B mporpaMMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYeCKOro o0pa3oBaHMs M CIIOCOOCTBYIOIIME OBJIAJECHUI0 00YYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHueckoro s3bika. ConepkaTelbHONM U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne nuHMM «Yucna W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJIbHEHIIIET0 W3YYeHHUsS MATEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOyYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIb30BAThCS aJrOpUTMaMHu, a
TaKke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHuUs
CBSI3aHO C PAIMOHAIBHBIMH M HPPAIMOHAIBHBIMHU YHCIaMH, (POPMUPOBAHUEM



MPEACTABICHUA O JCHCTBUTEIBHOM YHCIJE. 3aBEPIICHHE OCBOCHHUS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHUIO.

Copepxanne IByX alnreOpanvdecKux JHHUNA — « AnreOpandeckre BhIPaKEHU»
U «YpaBHEHHS U HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHUIO Y OOYUAIOMINXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTro i PEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOTO 00miero o0pa3oBaHMsi y4eOHBI MaTepual TPYMNIUPYETCS BOKPYT
palMOHANBHBIX BBIpaXEHUH. AJredpa JEMOHCTpUPYET 3HaYCHHE MAaTEMaTHKU Kak
A3bIKa U1 TIOCTPOSHUS MATEeMAaTHYECKUX MOJIENIeH, OMHMCAaHUs MPOILECCOB U
SABIICHUI peanbHOro MHUpa. B 3agaun oOyueHus anreOpe BXOAAT TaKXKe
JalbHEHIIee pa3BUTHE aNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(OpPMATHKH, W OBJAJCHHWE HAaBBIKAMH
JIeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTRY.

Conepxxanne QyHKIIMOHATBHO-TPAPUIECKON JIMHUU HAIIEICHO Ha TOTY4YCHHE
O0yJaroUMMUCs 3HAHUKA O (QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOeNn
JUTS OTIMCAHUS M UCCIIEIOBaHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUW B TIPUPOJIC
n obmecTBe. M3ydyeHne marepuana CrocOOCTBYET Pa3BUTHIO Y OOYyYarOMIMXCS
YMEHUS MCIIOJIB30BATh PAa3IUYHbBIC BBHIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMATUKHA —
CIIOBECHBIC, CHUMBOIIMYECKUE, TpaduvecKhue, BHOCHUT BKIaa B (OPMHUPOBAHHE
NPECTaBICHUH O POJIM MaTEMATHKH B Pa3BUTHH IUBUIIU3AIUN U KYJIbTYPHI.

CornacHo yueObHOMY IUIaHy B /-9 Kiaccax H3ydaercs Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIH BKJIIOYAET CJICIYIONINE OCHOBHBIC pa3feiibl COACPKAHMS:
«Ynucna W BBIYUCICHHSA», «ANTreOpandecKue BBIPAXKCHHS», «YpaBHEHUS U
HEpaBEHCTBaY», «DyHKIIUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kjacce
— 102 gaca (3 gaca B Hememo), B 8 kimacce — 102 gaca (3 waca B Henemo), B 9
kiacce — 102 gaca (3 yaca B He/IelIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucia v BbIYUCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3amHUCH
npoOeit k apyroil. IloHATHe panUMOHAIBHOIO 4YHCJA, 3aluCh, CpPaBHEHHE,
yIOPSIOYMBAHUE  pPAMOHAIBHBIX 4ucel. ApudMeTHUYeCKHe JIEUCTBUS ¢
palMoOHANBHBIMK YucIaMU. Pemienue 3amad M3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHnb C HaTypaJbHBIM IIOKa3aTeJeM: OMpejesieHue, NpeoOpa3oBaHUe
BBIPOXKCHUN HAa OCHOBE OMPECIICHHUS, 3aMuch OoybiuX uncen. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOW U JpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 3a7aul Ha
MPOIIEHTHI, PEILICHUE 3a/1a4 U3 PEAIbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JIEIUMOCTH, PA3JOKEHUE HAa  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4uclie TpsMas W oOparHas
MPONOPIIMOHATIBHOCTH.

AJuireOpanyeckue BbIpasKeHUsI

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOU. JlomycTumMbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEKly BEIMYMHAMH B BUJE
dopmyibl. Beruncnenus no ¢popmynam. [IpeobpazoBanne OYKBEHHBIX BHIPOXKECHHIH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TNpaBWJIa MpPeoOpa3oBaHUs CyMM U
IPOU3BEICHH, MPaBUIIa PACKPHITUS CKOOOK M MPUBECHUS MOJO0HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MTOKA3aTEIIEM.

OnHowieHbl 1 MHOrowieHbl. CreneHb MHOrowieHa. ClioxeHne, BhIUUTAHUE,
YMHOXEHUE MHOrOWIeHOB. DOpMyJbl COKpPAIIEHHOTO YMHOXEHUSA: KBaApaT
CyMMBbl M KBaApar pa3HocTu. Dopmysia pa3HOCTH KBaApaTtoB. PaznoxeHue
MHOTOWIEHOB HA MHOXHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHHWs, MpaBUiia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOTO
YpaBHEHHUSI, pEIICHHE JIMHEHUHBbIX ypaBHeHH. CocCTaBleHHE YpaBHEHHUH IO
YCJIOBHIO 33Jaun. Penienne TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHUM.

JluneitHOe ypaBHEHUE C ABYMS MEPEMEHHBIMU U ero rpaduk. Cucrtema AByx
JIMHEMHBIX YPaBHEHUW C JBYMS INEPEMEHHBIMU. PelIeHue CHUCTEM ypaBHEHUU
criocoboM moAcTaHOBKU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C  [OMOIIBIO
CHUCTEM YpABHECHUM.

DyHKIUN



Koopaunara Touku Ha npssMon. YucnoBele MPOMEXKYTKU. PaccTossHrEe MExXTy
JIBYMsI TOYUKaMU KOOPAUHATHOM MPAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOpJAWHATHOH 1muiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbix 3aBucuMmocTeil. Ilonsatue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpaduxk. ['paduk Gynkunu
y = |X|. I'padudeckoe pemieHue TUHEHHBIX YpPaBHCHUW M CUCTEM JIMHEHWHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYHCICHUS

KBampatHeiii kopeHb u3 uyucia. [loHarue 00 wuppanvoHAILHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUsI UppallMOHANIbHBIX yncesl. CBoMCTBA apudMETHUECKUX
KBaIPAaTHBIX KOPHEW U MX MPUMEHEHHUE K NMPEeoOPa30BaHUIO YHUCIOBBIX BhIpaKECHUN
Y BBIYMCJICHUSIM. [[€MCTBUTEIIBHBIE YHCIIA.

Crenens ¢ 1uenabpIM nokas3aTeneM u €€ cporicTBa. CTaHmapTHAs 3alKUCh YHUCIIA.

AJire0panvecKne BbIPasKeHUS

KBanpatelii  TpéxusneH, pasjIoKEHHE KBAAPATHOTO TpEXWIEHa  Ha
MHOHUTEIH.

Anrebpanueckass 1poOb. OCHOBHOE CBOWCTBO alreOpanueckod IpoOwu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JeJeHHe anreOpandyeckux JpoOei.
PanronanbHble BRIpOXKEHHS U UX TIPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YypaBHCHUS.
Teopema Buera. Pemienne ypaBHEHU, CBOASIINUXCS K JIMHEMHBIM U KBaJAPaTHBIM.
[IpocTeiimme qpoOHO-paMOHANTBHBIC YPAaBHEHHUS.

I'paduueckas mHTEpHpeTanys ypaBHEHUN C ABYMsI NMEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPAaBHEHUW C JBYMs II€pEMEHHBIMH. [IpuMepsl pelieHus CUucTem
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 337124 areOpandeckKuM CIIocoOOOM.

HUucnoBble HEpaBEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEIHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DyHKIUN

[Torsitne ¢ynkmuu. OOnacTh OmpeneNeHus W MHOXKECTBO 3HAUYCHHIM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk pynkuuu. Yrenne cBoicTB (pyHKIuU 1o e€ rpaduxy. [Ipumepsr
rpauKoOB PyHKIIMM, OTpakalolUX pealbHbIE IPOIIECCHI.



ODYHKIMY, OMNMHUCHIBAIOIINAE TPIMYI0 W OOpaTHYH MPOTOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIACC

Yuciia v BbIYUCTCHUS

PanmionanbHbie yncna, UppalMOHANIbHBIC YUCIIA, KOHEYHBbIE U O0€CKOHEYHBIC
JecATUUHbIe NpoOou. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, NEUCTBUTEIBHBIC YHCIIa
KaKk OECKOHEYHBbIE JECSATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICCTBUTENBHBIX YUCENI U KOOPAMHATHOU MPSIMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apu@MeThyecKue JeUCTBUS C
JNEUCTBUTEIbHBIMU YHCIIAMH.

Pa3Mepbl 0OBEKTOB OKpPYXKAIOIIETO MHUpa, JIUTEIHHOCTH IPOIECCOB B
OKPYKaoIIEM MUPE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh MPUOMKeHUs. OKpyTIICHHE
yuces. [Ipukuika v olleHKa pe3yIbTaTOB BHIYMCICHUIA.

YpaBHeHUsI U HEPABEHCTBA

JluneitHoe ypaBHeHue. PelieHue ypaBHEHWH, CBOASIIUXCA K JIMHECUHBIM.

KBangpaTHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOISAIINUXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUN TPEThEU U YETBEPTOU
CTEIEHEW pa3IOKEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3aaad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHbIMH M ero Tpaduk. PemieHue cuctem aByx
JIMHEWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YPaBHECHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. ['paduueckas
UHTEpIpPETALUs CUCTEMbI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3a/1au anreOpandecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpHpeTanis HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
MIEPEMEHHBIMHU.

DyHKIUA

KBagpatnunas ¢ynaknus, e€ rpaduk u cpoiictBa. [lapabona, KOOpAHMHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapadOITbI.

I'paduxu dynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X|, u ux
CBOMCTBA.



YucoBble N0CJIE10BATEIBLHOCTH U MIPOrPecCHU

[lonsiTHe YHUCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IIOCIENOBATECIIBHOCTU
PEKYppPEHTHOH (popMynoi u Ghopmysoil N-ro uieHa.

Apudpmernyeckas U reoMerpuueckas mnporpeccur. Popmynsl N-ro 4ieHa
apu(PpMETHIECKON U T€OMETPUYECKON MPOrPeCcCuil, CyMMbI MIEPBBIX N UJICHOB.

N300pakeHre WIEHOB apU(PMETUYECKOH M TIE€OMETPUUYECKON Mporpeccui
TOYKaMU HAa KOOPAWHATHOW IJIOCKOCTHU. JIMHEWHBIN M 3KCIIOHEHLHUAIBHBINA POCT.
CiioHBIE IPOLEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHSA MpOrpaMMbl Y4eOHOro Kypca
«AnreOpa» XapaKTepU3yIOTCS:

1) naTpuOTHYECKOE BOCIUTAHNE:

OpOSIBIIGHHEM HMHTEpeca K TPOUUIOMY U  HACTOSILIEMY POCCHICKOMN
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHKEHUSIM  POCCHMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTH4YEeCKOM MIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAIHBIX chepax;

2) rpaIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA W peallu3allii ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SABJICHUH, MPOILENYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSKCHUH BCEH JKM3HM JJIA YCHENTHOW MpodecCHOHaTbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTHIO K SMOLMOHAIBHOMY H©  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUW, PACCYKICHUH, YMEHUIO BHUJCThH
MaTeMaTU4YeCKNEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO TO3HAHMS

OpUEHTAIlMEd B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEACTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOIbLI U
oOIecTBa, TOHMMAaHMEM MAaTEMaTUYeCKOW HAyKW Kak cdepsl YeIoBEYECKOU
NEATEeNIbHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTU Uil Pa3BUTHUSA LIUBUIU3ALINHY,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaTeMAaTHYECKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHIIMMU HaBbIKAMH HCCIEA0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢u3myeckoe BocnuTaHHe, (OPMHPOBAHHME KYJIbTYPbl 30POBbA H
IMOIMOHATBLHOTO 0J1ATOTOTy M

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTHUYECKUE 3HAHUS B HMHTEpPEcax CBOETO
3I0pOBbs,  BEAEHMsS  340pOBOro  obpa3za KU3HM (300pOBOE  IUTaHUE,
cOaTaHCUPOBAHHBIM pEXUM 3aHATUM UM OTIbIXa, peryysipHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pehIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOro K€ IIpaBa APYroro 4eaoBeKa;

7) AKOJIOrMYeCKoe BOCIUTAHNE:

OpUEHTAIMEN HA MPUMEHEHNE MATEeMATUYECKUX 3HAHUM JIJIsl PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYKAIOIIEH Cpesbl, IJIAHUPOBAHUS TOCTYIKOB H
OIICHKM HMX BO3MOXHBIX IOCIEJICTBUIN ISl OKpY>KaroIleld cpeabl, OCO3HAHUEM
100aJIBLHOTO XapaKkTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) amanTamusi K M3MEHAIOIMMMCS YCJIOBHSIM CONMAJIBLHOW M NMPHPOTHOWM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JAeATeIbHOCTh, B TOM YHCIIC
YMEHUE YYUTHCA Yy JPYTUX JHOJICH, MpuoOpeTaTh B COBMECTHOU JESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OIbBITA JPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM 4YHUCIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYallMiO, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble DPEIIeHUs U JACUCTBUS, (OPMYNIHpPOBATH W OLIEHUBATH PUCKH U
NOCIIEICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruuecKkne JeMCTBUS:

e BBISBIIATH U XapaKTEPHU30BaATh CYIIECTBCHHBIC MPU3HAKN MATEMATHUYECCKUX
0OBEKTOB, TOHATHH, OTHOIICHUN MEXIY HOHIATHAMH, (OPMYIHPOBATH
ONpEJIeJICHUs]  MOHSATHH, YCTAaHABIWBATH  CYIIECTBEHHBIM  MPU3HAK
KJIacCH(UKAIIUK, OCHOBAHUS i1 OOOOIIEHWS W CpPaBHCHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYIHpPOBATh W NPEOOPA3OBBIBATh  CYXKICHHUS:
yTBEPJAUTEIbHBIE W OTpHUIIATEIbHBIC, €IMHUYHBIC, YaCTHBICE U OOIIHE,
YCJIOBHBIE;



BBISIBJISTh ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTUBOpeUrss B (aKTax, HJaHHBIX, HAOIIOJNEHUAX M YTBEPKICHUSIX,
npeajiaraTb ~ KpUTEpUUM Ui BBISIBJICHUA  3aKOHOMEpPHOCTEM U
[IPOTUBOPEUHNL;

JienaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIFOYEHHUN 110 aHAJIOTUY;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIAECHUHN (TIPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpPAUBATh APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BbIOMpaTh Ccroco0 perieHus yuyeOHOM 3aJayu (CpaBHHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BbBIOMpaTh HauOosee MOAXOAAIIMI ¢ y4€ToMm
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKe AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK WCCIICIOBATEILCKUA WHCTPYMCHT IO3HAHUS,
(GbopMyIHpOBaTH BOMPOCHI, (UKCUPYIOUIUE NPOTUBOPEUHE, MPOOIeMy,
CaMOCTOSITCJIbHO ~YCTAHABIIMBaTh MCKOMOE M JIaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3HUITUIO, MHCHHUE;

NPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIICHHOMY IUIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJNBINIOE  HCCIEJAOBaHUE  TI0 YCTaHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy CO0O0ii;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOJIIOJICHUS, WCCIICIOBAHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJAOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TIpOIlecca, a TaKKe BBIIBUTATH
IPE/IIONI0KEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTH WH(OpMaIuu, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh WU HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (HOPM MpE/ICTABICHUS;

BbIOMpaTh (QopMy TpeAcTaBieHHS HWH(DOpMAMM HW WUIIOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, IuarpaMMam#, HWHOW Tpadukod U uX
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIUK TO KPUTEPHSIM, TPEITI0KCHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂi



BOCHPUHMMATh U (OPMYIHpPOBaTH CYXKIEHUS B COOTBETCTBUM  C
YCIOBUSMH U LETSIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly pELICHHMS 3a/1a4l, KOMMEHTHPOBATD ITOJYyYECHHBIN PE3YJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOI TEMBI,
npo0OsieMbl, perraeMoi 3a1aum, BBICKa3bIBaTh MJIEH, HALICJICHHbBIE HA MOUCK
pelIeHnsl, COMNOCTABIISITh CBOU CYXKICHHS C CYXKACHUSIMH JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYXUBAaTh pa3JIMYUe€ U CXOJICTBO IMO3ULIMM, B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

OPEACTaBIATh  PE3YyJbTaThl  pEIIEHHMs  3aJayd,  JKCIIEPUMEHTA,
UCCIICJIOBAHUSA,  IPOEKTa,  CaMOCTOSTENbHO  BBIOMPATH dbopmar
BBICTYIIJIEHUS C YYETOM 3aja4 MPE3EHTALMU U 0COOEHHOCTEN ayAUTOPHH;

NOHUMAaTh WM  HCHOJb30BaTh  IPEUMYILIECTBA  KOMaHJIHOU u

WHAVUBUAYATLHONH pabOThl TNPH PEIICHHH YYeOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1I€JIb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOM pabOThI, pachpeacsiaTh BHIbI pPadOT, JOTOBapHBATHCS,
00CyXJ1aTh TIPOIIECC M PE3YJIbTAT PabOThI, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padboTel (0OcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMbl M JPYTHUE), BBIMIOJHATH CBOIO YaCTh
paboThl M KOOPJIUHUPOBATH CBOM JIEUCTBUS C IPYTUMU WICHAMH KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITHPOBAHHBIM YUYaCTHUKAMHU B3aHUMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcAJbHbIE YueOHbIe JelicTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJISITh IUIaH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BIOUpATh CIOCOO pelIeHUs C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEHICHUH ¢ YI€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

BJIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CaAMOKOHTPOJIA IIpolecca M
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKOW 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IMPH PEIICHUH
3aJlaud, BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENIbCTB, HAWACHHBIX OIMNOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3yJbTaTa JACSITEIbHOCTH MOCTABICHHOW LIEIU
1 YCJIOBHUAM, OOBICHATHh MPUUUHBI TOCTH)KEHUS WIIM HETOCTHKEHHUS IIEIH,
HaXOJUTh OIIHOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOydenuss B 7/ KJjacce OOYyYalOIIMICS MOMYYUT CIHEAYIOIINE
MpEAMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYUCJICHUS

BoinonHsATh, coueras YCTHbIE U NMHChbMEHHBIC MNPUEMBI, apuPpMeTUYECKUE
JENUCTBUS C PAIMOHAIHLHBIMU YUCIIAMU.

HaxonuTh 3Ha4YeHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HBIE
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCSATUYHYIO, B
YaCTHOCTHU B 0€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U yIOPAI0YMBATH PAIIMOHAIBHBIC YHCIIA.

OKpyrisTh yucna.

BBINOTHATh TPUKUIIKY U OIIEHKY Pe3yiibTaTa BRIUUCICHHM, OIICHKY 3HAYCHUN
YUCJIOBBIX BBIpaXKEHUU. BBIMOMHATE JACHCTBUS CO CTENEHSAMU C HATYpaJbHBIMU
MOKa3aTeIISIMHU.

[IpuMeHATP TpU3HAKH  JEJIUMOCTH, pa3lOKEHHE  Ha  MHOXHUTEIU
HATypAJIbHBIX YHCEI.

Pemath mpakTHKO-OPUEHTHUPOBAHHBIE 3aJlayd, CBS3aHHBIE C OTHOLIEHHEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIMYHMH, NPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabpTaThl pEelIEHUs 3aJad ¢ YYETOM OTPaHUYEHU, CBA3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKune BbIPasKeHUs

Hcnonb3oBaTh aireOpanyeckyto TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTh
e€ B mpoliecce OCBOCHHS Y4eOHOT0 MaTepuarna.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPDOKEHHH MPH 3aJlaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

BeimonuaTs  mpeoOpa3oBaHMsT — LEJOTO  BBIPAKEHHS B~ MHOTOWICH
MPUBEACHUEM TIOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOTOWIEH W MHOIO4WIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3jI0KEHUE MHOTOWICHOB Ha MHOXKHUTEIN C MOMOIIbIO
BBIHECEHUSI 32 CKOOKH OOIIEro MHOXHUTENS, TPYNIUPOBKHA  CIAracMbIX,
npuMeHeHUsT (POPMYJT COKPAMEHHOTO YMHOKEHHUS.

[IpuMensTh npeoOpa3zoBaHKsi MHOTOWICHOB ISl PEUICHUS PAa3IUYHbIX 3a7ad
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOUN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEMEHENM C HATypaJdbHBIMM TIOKA3aTEIAMU IS
npeoOpa3oBaHUs BEIPAKCHUH.



YpaBHeHUsA U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHHs C OJHOW NEPEMEHHOM, NPUMEHsS IpaBuia
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K PAaBHOCUIIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM yYpaBHEHUS.

[IpumeHsTh rpaduyeckue METObI IIPHU PEIICHUH JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SABIAIOUIMXCS PEHICHHUEM JUHEHHOTO
YPaBHEHHUS C IBYMS IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIHMHEHHOro ypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, MOJB3YyACh TpaUKOM, TPHUBOJIUTH MPUMEPHI pPEIICHUS
YpaBHEHHS.

PemaTh cucteMbl 1BYX JIMHEWHBIX YpaBHEHUH C JIByMsl IEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocTaBisTh M peliaTh JIMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEHHBIX
YpPaBHEHUW 10 YCJIOBHUIO 3aJadyd, WHTEPHPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y MOJTYYEHHBIA pe3ysbTar.

DyHKUUHA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anredpanvyecKkoM sI3bIKe.

OTtMeuaTh B KOOpJAWHATHOW IUIOCKOCTH TOYKU MO 3aJaHHBIM KOOpJIHHATaM,
CTpoUTh rpaduku TUHEHHBIX GyHKIUH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIbIO (GYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOIUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tornmats rpaduueckuii crioco® TpeaACTaBICHUS W aHanW3a WHOOpPMAaIHH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPa(UKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOyuenus B 8 KJjacce o0Oy4aromuMiCsA TMOJTYYUT CICAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucua 1 BbIYHUCICHUS

Hcnonp30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCeJl JUIsl CPABHEHHUS, OKPYTJIEHUS M BBIYUCIEHUH, H300pa)xaTh 1€HCTBUTEIbHBIE
YUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[TpumensaTs TOHATHE apU(METUUECKOTO KBAAPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHBIC KOPHH, HCIIONB3YS MPH HEOOXOTUMOCTH KalbKYJSTOP, BBITIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKAIIMX KBaJApaTHbIE KOPHHM, HCHOJIb3Ys
CBOWCTBA KOPHEM.



Hcrnonp3oBaTh 3amucu OOJBIIUX W MAJIbIX YUCENT C MOMOIIBIO JAECATUIHBIX
npoOeii u crenerelt yucina 10.

AJireOpanydecKue BbIpasKeHHUS

[IpuMeHAT, TOHATHE CTENEHW C I1eJbIM TI0Ka3aTejeM, BBITIONHATH
peoOpa3oBaHus BRIPAKECHHM, COAEPIKAITUX CTEIICHH C IEIbIM ITOKA3aTEIIeM.

BBITIOJTHATE TOXKIECTBEHHBIC TPEOOPa30BaHUs PAIlMOHATBHBIX BBIPAKECHUN
Ha OCHOBE TPaBWJI ICUCTBHUI HAaJl MHOTOYWICHAMH M aJITeOpandeCKUMH TPOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEUICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaTbHOU MPAKTUKH.

YpaBHeHUsSI U HEPABEHCTBA

Pemate JMHEWHBIC, KBaJpaTHbIC YpPaBHCHUS W PAIMOHAJIBHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIByX YPaBHCHHH C JIByMs IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMCHCHUEM rpadUUYeCKUX MPEACTaBICHUN (YCTaHABIMBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[TepexoauTh OT CIIOBECHOM (hOPMYITMPOBKH 3a/1auu K e€ ajnreopandecKkon

MOJIETM C TIOMOIIBIO COCTaBJICHHUS YpaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M MOTYyYEHHBIN pe3yinbTarT.

[IpyuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIA CPaBHEHUS, OIICHKH,

peniaTh JIMHEeWHbIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CHUCTEMBI, JaBaTh
rpauyuecKky0 WUIIOCTPALIMI0 MHOXKECTBA pEIICHUA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ HUCTONB30BATh (PYHKIIMOHAIBHBIEC TOHSATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMs), OMPENEATh 3HAUCHHE (PYHKIUMU IO 3HAYCHUIO
apryMeHTa, OIpeeisaTh CBOMCTBA QYHKIIUU 110 €€ rpaduKy.

Ctpoutsb rpaduku dMeMeHTapHBIX QYHKITUN BUA!

y = kiX, y =x2, y = x3,y = x|, y = VX, OIUCBIBaTh CBOWCTBA UHCIIOBOIA
bynkimu o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oyd4arolmuMiCs TMOJTYyYUT CICAYIONINE
MPEIMETHBIE PE3YJIbTATHI:

Yucua v BbIYHUCICHUS

CpaBHUBATh W YMOPSAJOYMBATH PAIMOHAIBHBIC W HPPAIMOHAIBHBIEC YHCIIA.

BeimonnaTs apudmMeTnueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIIAMH,
couetass YCTHbIE W TIUCBMEHHBIC TPUEMBI, BBITIOJHATh BBIYUCICHUS C
UPpaMOHATHFHBIMHA YHCIIAMHU.



Haxomute 3HaueHus CTeneHeW C LEeIbIMU [OKa3aTeasiMd W KOPHEW,
BBIUUCIISATh 3HAUCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh JNEUCTBUTEIBHBIC 4YHCIA, BBINOJIHATh NPUKHUAKY pe3yibTara
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS U HEPABEHCTBA

Pemare nuHeNHbIE M KBaJApaTHBIE YPaBHEHUS, YPAaBHEHMS, CBOISIIUECSA K
HUM, POCTEHUIITNE JPOOHO-PAIIMOHATBHBIC YPABHEHUS.

Pemate cucremsl ABYX JIMHEHHBIX YPaBHEHUH C JABYMs I[EPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIISIETCS TUHEHHBIM.

Pemiath TekcToBble 3amauu  ajreOpandeckuM CIocoOOM C  TOMOIIbIO
COCTABJICHUSI YPABHEHUS WUJIA CUCTEMBI JIByX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCICIOBAHNUS YPABHEHUW U CUCTEM YpPAaBHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpaUUecKuX MpeacTaBiIeHUl (YyCTaHABIUBAThH, UMEET
I YpaBHCHUE WJIM CHUCTEMA YPABHEHUU PEUICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHBICE HEpPaBEHCTBA, KBAJApPATHBIC HEPABEHCTBA, H300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHMCIIOBOM NPSMOM, 3alMCHIBATh PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pakaTh pEHICHUE CUCTEMBI
HEPABEHCTB HA YUCIIOBOU IPSIMOM, 3aIIMCBIBATh PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUUA

PacnioznaBath (yHKIMM U3y4eHHBIX BHIIOB. [loka3pIBaTh CXeMAaTHUUECKH

pacIoioKeHHe Ha KOOPAWHATHOM MIIOCKOCTH rpadukoB GyHKIui Buma: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKITUN.

Ctpouth U M300pakaTh CXEMaTUYECKH TpauKu KBaIpaTHUHBIX (YHKIIUMH,
OIMHCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHH MO WX Tpaduxam.

PacrioznaBaTh kBajipaTU4Hy0 (QYHKIHUIO IO (GOpMYIIe, MPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX QYHKIIUNA U3 pEeaTbHON KU3HU, GUZHKHU, TEOMETPHH.

Ymnc/i0BbIE MOCJI€10BATEIHbHOCTH H IIPOrPecCUn

PacmoznaBaTh apu(pMETHUYECKYI0O W TEOMETPHUYECKYI0 MPOTPECCHH TP
pa3HbIX crlocobax 3aJaHusl.

BbIlonHATh  BBIYMCIAEHUST C HUCHOJb30BaHUEM (opMyln N-ro  ujieHa
apuPMETHIECKON 1 TEOMETPUUECKON MPOTPECCUI, CyMMBI TTEPBBIX N YJICHOB.

N300paxaTh ujeHbl MOCJIEAOBATEILHOCTH TOYKAMU Ha KOOPIAMHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IIOCIICIOBATCIBHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PEeaTbHOM JKU3HU (C UCIOIh30BAHUEM KAJBKYJATOPA, MTU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

Yucna v BerunciieHud. ParinonanbHbIe
qycia

Anrebpandeckue BbIpaXKeHUS
VYpaBHEHHUsI 1 HEPABEHCTBA
Koopaunats! u rpadpuxu. OyHKinmn

[ToBTOpEeHUE 1 0600IICHNE

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoaunuecTBo 4acoB

Konrpoasubie IIpakTHyeckue

Beero padoThI padoThI
25 1
27 1
20 1
24 1
6 1
102 5 0

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

Ne i/t

10

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Uucna n Beruncnenus. Ksagparasle KopHU

Ywucaa u BerunciaeHus. CTenens ¢ OEJIbIM

AnreOpanyecKue BHIPAKEHHUS.
KBagpartHslii TpéxuneH

AnrebpandecKkue BbIpaKEHHUSL.
Anrebpanyeckas ApoOb

YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie
ypaBHEHUS

VYpaBHenus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUM

YpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBA
@®yHukuuu. OCHOBHBIE IOHATHUS
Oynkuuu. Yucnosbie GyHKIUN

IToBTOpenue u o6o0ImEeHne

KoaunuecTBo yacoB

Bcero

15

15

15

13

12

102

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIeKTPOHHbIE

(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6moreka [IOK

litimnilimn Adaman v [T7TEA1TAEO

bu6moreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK

https://m.edsoo.ru/7f417af8
bubmuoreka [JOK

https://m.edsoo.ru/7f417af8
bubmuoreka [JOK

https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m
MPOrpamMmmbl

Uucna v Beruncienus. JleicTBUTENbHBIE
yucna

YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHHS C
OJIHOU IEPEMEHHOM

VYpaBHeHHs u HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

YpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa

OyHKINU

YwucoBeIe 11O CJIC1O0BATCIIbHOCTH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN

OBIIEE KOJIMYECTBO HACOB I1IO ITIPOTPAMME

KoaunuyecTBo yacoB

Beero padoTsI
9

14 1

14 1

16 1

16 1

15 1

18 1

102 6

Konrpoasubie IIpakTHyeckue

DJIeKTPOHHbIE
(uu¢posrwIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubmmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Anre6pa, 7 xinacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.W. u
npyrue; nop penakuueit TensikoBekoro C.A., AKIMOHEpHOE 0011EeCTBO
«M3parenbctBO «IIpocBenienue»

» AnreOpa, 8 kinacc/ MakapsrueB FO.H., Munnatox H.I'., Hemmkos K.1. u
npyrue; noxa penakiuei TenskoBckoro C.A., AKIITMOHEPHOE 0OIIECTBO
«M3parenbctBO «IIpocBenienue»

» AnreGpa, 9 knacc/ MakapsrueB FO.H., Munnatox H.I'., Hemmkos K.1. u
npyrue; nop penakuueit TenskoBekoro C.A., AKIIMOHEPHOE 00IIECTBO

«HS,II&TGJILCTBO «HpOCB@HlGHI/IG»

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJA
[Toypounsie pa3paboTku o anredpe 7 ki1, 8 ki, 9 k1. k yueonuky FO.H.

MakapsiueBsl U 1ap., Mocksa "[Ipocsemienne"

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.edu.ru



http://www.edu.ru/
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